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(57) 

©S3ft££tftfW •SSJRSttfMS i, B&ffiT F U X (cSt 

ttfflr^-raoJIWrSBl-r 2 «I1t*4 *BCST 

4 U r 9tf*T § *£M«tf#^JS 4 , * 1 

WlVmT Yl>Z*m%W7 FP^Kg^ii, 314 

tStffg*IB'ttTS«4StJ£flWfc«atffB^, HT3 

tsfi$stf i ©^2tiSTFu^*mi!aaT Fu^tg 




(2) 

1 

ST F 4WI7 F 4*>ifr&tttt4*ffl1»#4 > 
( b ) f'-$^l©iIT F l^X*5^t|if{c##iA 
( c ) IMB*ft»tt3«K: J: 0 *tf tttf fchfciiar F 

u^K^js-r-swar Fu^^t?riEie«^KfBti§n io 
fcffffifiHSfcJ: »3K»u Stem i srarr f uxawr 

SWHIHStlBIW S» 1 ^Htffgi , ««rJ**"Cfcl,> 
*!BT©fl2$ja7 F U^*ttl-J-5«Hf«*IBflrrS 
S2SKIWR4. 4BM»*S^«rtlHWK#f®4, 

( d ) fi)fBfaif.^g^p)ffiffi-r&r^u^^S3 i ga 

J: ^4 «ffl1***E1W- 5««4 5 

( e ) mumimmmm^m^j: g m$zt\tcm 1 « 

4^afti5 ; £iBit-rsM^i>! ; J-)£;#wfc i taif#g% 1 tir 

m- mmiam? s m 3 eeiMBEit^gt 4 . 

( f ) fflBm&mtrwm&&.K. ± 0 ro# § ti^n 2 * 

hfc* 4 «S11l«4IBltt-4«WKE»r S» 4 

[«*S2] ttT©^g*«^SCi*«Sii 30 

tmxm 1 ia«©^»»B'Ksg„ 

( g ) msm 3 t at#$i att^c <£ a stt $ ftfcm 3 

HIBm4 i SffitffglBti^c:J;0ialt§ti€»-<^ll 

4 eat* tttfstt § ntua flur-r m&%7 

( h ) t?E«&srr*l»r#Btc <fc 9 . 84 WIflHil#>K 

tis^i i ga i (ffg£^2 i gafffgiKa'3'ur. 312^ 

«:«*#*.. ffiriE»3«iiiH8si&SKJ:?)iaii3n 
fern 3 tatf^tftf&Fm e nyt^K. n 4 mmmm 

*C 4£#m4T3ii5j9I l Sfc«2K*©*»»ttlB 

r- * 4 . * 4IBHT 5 M^CJfgf ©1137 F 

U^£W7FU^i^i5#WI>eatt*gi > £121* 50 



^2000-227871 

2 

T 5Ett^S««A &^«fgftlBl*Slg©§lJ«j?£,, 
(a) f*-f*ffii©lftffl7KU^*s^-niBf{c**ji 
tf g^^RSrStttftt £^*gtt*r v 7' 4 , 

37 FU^CftJ&T&tjaT F U^€fulBIBlf^S(CIB 

m$ fttcwmmmt «t 5 kso , ^f£i? 1 fjar f u * 

*s-*-a*«f*«*Kttrr 5* 1 wan* 4 , 
T&c»i»pf©»2 war f ux4gats , saiffg*iB 

( c ) i5fiEKtt#a*«6ffifflr*-c& 3 ea 

Si 1 «HflNHfc£S ft £31 1 ^37 F £fg 2 H37 

fcm 3 tati **fEit-r 4«wtciEtK- zm 3 «snr « 

latter? 7' 4, 
( e ) frlBSiilull^iKff Xf f 7"(C*5i,iTIR?#§n^ 
ff 2 tatf$6(c^$ ft&Sf 2 f537 F 1 US7 

*j^rM#snfcff4 i taiffE€:tBtgT§MJ|{«cfaST 

«(41-2,i»^4fBSS©^^ttfBtigg©flJfflI*ft 0 

( f ) was? 3 'satt siatt^ ^ y 7 - cc*j^-cfati$ n 
fc» 3 €att«K*fiE#w ioti/cfi 4 'gmmmnmt 

4 < sat»**5iBit.§ i,» 5^s**«R-r s# 

( g ) ttBWMSTWK*?- v 7-{cfe^-cm4 i tattfB 

^iatt§ti-ri^j:u 4«w bfcjf^, liriaiBit^a^fB 
ft§ti5nitatf$gii?2 i i ; attiE4icso-^T > n 

ffrlBfl 3 ^f»#SIBtt^S(£: J; r> fett 

3 wawfEKMiB^w 6.nfc«Ji{c. 114^3 

f-^i, SgE7 : -$4iaiSTSffiJ^©JSSf©l&a7 F 
4®JS7 F V7. 4 *#J£(*W SflffliflHIi . £sati 

^9A*IB«kL.ft:tlMRI3««*. 
(a) r-^4ffi^©^a7FP^*WJ#§fK»*iA 

( b ) frfBSStc^^ r •? ^Kfe^T^W^ 6tifcH 

a7 Fu^tc>prt£;-r-5^a7 f u^4iaiaiait^(ciE 



(3) 

3 

^atstatt^OBttirsiiitatiigi, ffi^r* 
vte^mmcDm 2MM7 f vzzmm? staff #£ib 

( d ) mim&mmmmm xt- v ytus^xwrnzixk. io 
tern 3 ranm«Gtt?*ffittKGttr «$3 fissffw 

( e ) iflESiAptfiSMf 7 ^(tfcOTStff^ftfc 
»2«11lMRfc^*4iS»2iBffllTKU^**l!|!Slr 

^4taftfgisft^f--^- 0 

o^i* e»t * ft gffi&MEtt. 

( f ) tuiam 3 tats ugat* x ^ ^{cfc^-ciatts *i 
/en 3 satt^icjFfrsw » intern a mmfiffizmzf 

(g) ffria«jz ! ^7*!!»f^7 : -^7 - ccfc^'rm4ifaff$s 30 

ttStii»l«fflWBi»2^lfll«<!:{ca£-3l,»r. H 

2taff*gic^stisii2tiaT Fuzzmimmr f 

iilBJil3t3tf?6iBt£^JgKJ:9iBti 

ttfg i b -ciB'tt bxmmt &m 4 «shhb&&* f 7 
co 00 13 

f#J£g£^T5f#fBiB«m<:ISU #fc v ilTF 

ux^ar Fuxct^L-t^-^fcgtrjitfcias 

IEtt«g©$»m fcitf. ^SPF»#g1£fBt§igg£ 

wapr s m if =y j* £ta» m&mmmcMt z . 

[0 00 2] ^-Ff^^7U'; 
*©IBti^§f£Jg5E^£c:i#rS5ATA (ATAttac 50 



#112 00 0-2 2 7 8 7 1 
4 

hment ) #- F^S S F D C (Solid State Floppy Dis 
k Card Forum) t}— F & £<Dj* * V F . Cfl6©i7 

- FO$iJ$Wi£, &J:c>\ c.n*5>©#- F£«-T57' 

C 0 0 0 3 3 *#feBJ?tt t 77r> a EEPROM 
(Elsctrically Erasable Proqranraable Read Only Mem 

ory ■.mMmn&jmy'tiif^Asjmm^tiiL^m^^ 

V) , fcic^, RAM (Random Access Memory; 
at^^^^'J) r-^Kom^tHb. feO: 

7-;^EEPRO Ml*I©tiaT F u x ic^grr Sfc* 

«ftf-7'M77r>aEEPROM 1 teJ;t>\ R 
AMCCflSU/riB'BU 77?i/»EEPR OMKfBtl 
3 nfc^gl-r- 7';b©r- £ ici^utR A Mfc^r 

T57'n #5j*z&mLtcffimimfticm-?z. 

[0004] 

[&5fe©8ffi3 TFSIgff IBt^a i b § n 5 A T 

A*-F^SSFDC*- FSiWt'JA-Ftt, 3 
>f^-^©^g)5IBtI^g4L>TirSL'3-24,i3, * 
fc, ^©^©g«Sjt**3i®P>tlTl^ 0 
[0 0 0 5 ] #(C, P C (Personal Computer ) ft- F 
PCMCIA ( Personal Computer Me 
mory Card International Association ) SlK Lfc** 
ofcy*<;#- F«, *X F=J>f^-^i^O?cii 

ATA*- r*&£©y F«, fciA 
[0 0 0 6] ATA*-F*S SFDC*- Kfti'©^ 
36SS§ 0 C©fB^iiBlf^gS-r*l^{c:, iiSTFU^i 

^ar f uxa, ^- Ff-f x 

?^70-; f--r-f x^(c>stTSS#ii*-^K»U}L© 
HSKfc. fBiiit^J&^-r-Sfc&KffifflShSo */c, 

f§ar f v x© c i ^H7*o 7 * r f u x i of ^ c i 

[0 0 0 7 ]fciiK, ^-Fr^Xi'K^T-Sri'-fe 
XB. *51^©f-^, fciAK5 1 2^V h©^- 

^ttib*^. ^©^-F7 s -/X^K*JWSI3'(£fiB'f 



5 

©}§£«-> y > ^?Ftf, -te 

©#-^tlST Fl/XT^S. VUv f-r-rX^©*! 

[0 0 0 8] *XFn>fa-$TB, ^-Ff^^ 
&££T?^Xir£*§£K:|taT FUZZ&mTZtf, 
Z(DZ.*> fciE«it§T©^7£#ft£AT A*- F-£S S F 

dc*— F& £©.* y ft- feffiffi-c# -5 j; *> vet 
3£, T^y^-jvs^gg^r-^taci-cSfJT 
£>-5„ cofcfe, c©cfc5 F-m, ii7 
F b 7 b fc!etl*§Bif ©Jg^^-C t £ J: 5 

[0 0 0 9] ifc, ±&<D£>>t£7 s j*J*i)lJ7j>t7t l CJ 
* y F L/ fctB^tCfc o» r , ?w ^ £ ^ 
7*Jy*'J*- Ffc#bT?-£©S#jA^i^ffib 
£?T5*i=f«, i&ST FbX£{fcJEbTiEtg*ii?T£^;£ 

>hf.a-5fj £ IXWsftT&W&Z. 
[0 0 10] ST. COA^yt'JA-Ftt. ftSPic 
TFWHtt^-ty. #K77r>aEEPROM%«5 
CifcJloTMStltl^, 77?J/aEEPROM 
©IEH;M««, 1 -?gft«Mfc©7'a 7 £K:#g!]3ft, 

F7^7 7&£'©#t£^it#fflb©JiM£ 
il^D^S, fci^«5 1 F^lgHT-SCi^DT 
ttftfEtiM^brfg^ft-Cl/^,, &*-v> 
5t, S^iCTLg^iUT, fciAtf 1 F©iEtt 

1^-^5*5 1 Ft?**), ^©ig-^iJl^-^ 
«5 2 8^V F£&£#\ tvfftfc, ^F3>t\- 
3?KJ:SSE^ffiL.^#tjA*©#&~C*>-5 5 1 2;W F 

[0011] 77r> a E EPROMft©fElf^*D*§ 

e e p KOMn<mmmm*—W£.$>rz-. %wph 
JBK^-y*ffi-r##%fBs. c©##*«jstfu^ 

£Pf.&. tt£t>%. tl7FMR:J:-3T77r>aE 
E P R0Mrt©BB»fli«CD«»f*JBe^5 C ijWC* 

[0 0 12] 77-r>aEEPROMB, mStStlKtS* 
flJWtB&^ttlbWfy* yf&S. -T&fc-fc. JHJ£ 
bT, tB^KJKrBSS^/t-^-^KStLr lg^cWT 1 '- 
£©*£j£&#7?£3,, Lfc^-jT, *3--<-i7fclSli 

4-So 77-r>aEEPROMtlt Wk^m.* 
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6 

Ma©^i-fl;£ll&fc5b, ±IB©ti*©MS 
[0 0 13]|fc, 77v> a EEPROM(a-)-C 

«, -rr-Kx-^^tjisnr^s^-v, *$«:•?■© 
%fif5&t^r3±#t«£«£fc&©&&S 0 l*> 
b. C©<fc5&±«SfSt&-CW: > ±#t©@»$iM§ 

tix^^m^t^txhi. ±#t«&§# 

*iiftl,>775^3EEPROMt>*k 
10 [0 0 1 4 ] CC<t5W*!; *- FTW, *7 Fn> 
t » - 2 *» 3 *i Sf&ST F b X 4 H7 F U X St 

^ibr, ^t«7 Fbxtcsag^^/t^-yfc^j-r 

tii*©§!lRg*s* S IfefflT F b X £ iftffir F 1/7, 
£ ©»JS«^K^M 3 ft SWflBttJ&SflFt^. 

[0015] t£*#>6, f&ar FuxituirFuxi 

**tJ£tf Sfc*©*! aft fgfe 777'^EEPROM 

{ciait-rs^ffi^asgsftr^s. s^tc §!<&»#© 

rSiS^b^HS/c&K, 77r>»EEP ROMOS*>K 
20 RAM^Ik., C©RAMiC^ffiT FbXfcftSTFl/ 

ar f i/7, £tfar f ux©»js*5jeSfSftfcJi^(c 

«, RAMfcfEttSftfcT KU^SBftf-- ^feKSff 
[0016] 

[ipj^i* L=k 5 iirssjs] c©«fc5*y*y*- 

F, ^Ffc, PC*-FS*(CLfc*5-3fcy*y*-FT 

«, s^jA^Ma^Tbftr^^iiiticRgips^t 
tit, f^jn^ti^^tttmmmm.tbx^ 

^ ^ii^-iC, i&ST F U7, iftffiT F 1/7 £ ©ftfStf tf- 

y * - f ©ftMics?:® j&s-c * s « w^s. b & t,» «t 5 k l 
[0017] *%miz. ^(Dmmzm&.tzittbi.ctj. 

$ftfcfe©-C, fffl7Fl/7«l7 FUTUC^&LT 
40 7*-*§#*iitfC<!:*S-C*. C©fpj)l!&Siti»fLytJ»-& 

S»^»«fHBfil»il%«iarr -5 T'n y 7 a *ib^ l 

[0 0 18] ^lae^ ^-Ff<77^7P'; 

f-fai'i IUfil©^g?3ft{c cfcOf- ^©iettJiM 
4JgS-rSC4«s-Ct-5ATA*-F^S SFDC*- 
Ffr £"©^ ■=& y F , Cft6©*- te 

50 tf#5ta»«#*ffi#t-rsci*iiH£'r-5 n 



[ 0 0 1 9 ] *mmX 777->aEEPR0 

M. RAM^fi, r-£©i!,&ffiU fc<fc 

77->aEEPR0Mrt©igS7 KU^K^Jfe-rS)t& 
Htfef"^^7 7-;i'aEEPR0M, te«fctf. R 
A M K^fiJ L "C fBft U 77«^»EEPR0M (CIEtS 
Sftft39&7— 701/ ©x— *(cS-3t>TR AMCC^t- 

t*^ni/7A4E»L.ft:fl»«E«jaEft*affirSCi 10 
£i$g4Trs,, 
[0020] 

[tigI£B&£-f Sfci6©^IS] «±©ISjii£j§JfcrSfc 

[ 0 0 2 1 ] * 1 (DmU. KTO^a*fl|jtS C £ * 

[0 0 2 2] (a)r-£4, Stt^-frtetfrTSIR 

^StffB4. *EtM-.5iBlI?«4. (b) f 1 -**:^ 
S©^ffiT FU*#^T*§i?Tft#£i£t?t©g*£gW 20 

ss*«f**a i . ( c ) s«s^a«: ± o g w 
ft^emcifesr Fuxjcsstts-rawiT Fux^Ett 
^gfciBtt § tifctaftstct k> mn u %wm 1 mm 

ffiff ^84 , ( d ) Ett^g^£ttffiT#rfcl,>fiB«* 

m3ws.mm&£vm4^mmmmm*>®Mt lx 
mmtzmmmmmm^mt, u)v&imtim& 30 
mt£ <om.&2htcm 1 wsm^itum 1 mar 

»3 «ffl1*«4£t«- S««KE*r sm 3 tawstB 
H#|g4 , ( f ) »ii«HM8Blff^aK: «fc 0 BtffSftfc 

^2tat»$g(c$* hs*2«fiir f war 

fMRIBtt#&. 40 

[ o o 2 3 ] r^-r&j t «, 3ift*oa»f*i 

«T-C(i:*< &ofcr-££EttLTUSit-f^&i,>fc 
^©»§T*57^7^iEEPR0M© r^*oJtSj 
T$>£i*£-£, ©B#©Ji£*3*f. JJTFlMir&S,, 
[0024]@1K, ^1 ©#PJ©tE^£fi-f -7*n 
«SEH*^r. »l©«ffiKflS5^W«ttEttgK«l 0 
fctel^T. Etf.fMgl 1«. r-£4. H^^-^E 
*r 5fc$©*BW©l&Jl7 K U X ittST F >X 4 Srfcf 
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£#£3tttftt. ffi&ffflf fRBXff^S 1 3 tt, 

#g 1 2 It J: <9 gtt # £ ftfcifST F u * fcSf j£-f £ 

iftST F U X £Ett^IS 1 1 (CfBtSS tifctSft *6(c <£ 

wsi, i war f ifim-tmxmtmfh- 

ws i>m i mantis 4 . &mir&vtt i>t%wi<Dm 2 %s 
7 f u^^sTsgattfR^iatrf 3i£2^gf»$g 

4. *8t»L. MXmmW&St 1 4 tt. EtMl 1 
^6f^-r^f%t,^«(?:m3 i lffitffgfcJ;D'^4gS 

i**£Kirr a 4 h x m.m l , $ 3 sanittiBtt^ 
is 1 5 « , »iAffrtt $gstf# ^is 1 3 «: <£ <o wmztitcm 

iWSMfflliC-S&tlZfglWMr FUX4H2®ffiT F 
WKI^fi, if 1 4 K d: 5 § ti 

tern 4 wiiM««iBtt-r a §1^5 4 jmisfttf fcgattfg 
mimm msm^-m. 1 3 cc & <o mm ntcm 2 i smm^ 

K^Sn5»2WST FUX^^l WIT FU^KS* 
•A. . C 1 4 (c J: D |Xf#§ ntcn 

4 gSfffg^lBtil- S fflWteSBfW" -5 . 

[ 0 0 2 5 ] n 1 ©H-Egfccfc o « Iffl7 f uzzmmr 
mzwmm^w&ir -s c 4 ^-e # 5 „ 

[0 0 2 6 ] ifc, ^- Ff^H?a 7 f-r-< ^ 

i> 4 iBi«©f is^afc «fc t) t- % ®mm%mzt%7£.T -5 

Cim5ATA*-F*SSFDC*- F*4*©^ 

[0 02 7]f2©»i, $l««5SICj8UT, §6 
JiiT©^®5:«^. S C 4 ?&7IKBttiett 

[0 02 8 ] (g)»3 Wmm fBIBff #SKi J: 9 IBtf $ 

n^m 3 §stf $g(c*f jm » intern 4 isttia^iBit 

J»f^g 4 . ( h ) «ME7«»#«K«fc 9.^4 
'SffiltfS^IB^ § tlX ^ £ L IBISES 

(cfBit $ ti am i mm tm 2 wmm t 

t, m2mmmmc^tihm2mmr\ : ^^m\m 

iTFV^Kim, 93Wl1imiBtt^ISK:j:r)IE 

att$B4 Lxm^hximirzm^mmmm^®.* 

[ 0 0 2 9 ] m2©||HJ©W%*-r7'ci y i> 

*fifcEI4^-r. ^*s, H2{c*jt,ir < HI 4R^©«*8 

[0 0 3 0 ] »2©»98TB. SES7#iJ»f^S 1 7 
», * 3 «31tffi3Btt3& 1 5 «: J: «J Ett 3 fifcH 3 » 

K, m4 i ESt»ISfB l lt^Sl 6(CJ;tp|Bti$na-<tm 
4 ©Stf 4R«JgBtt § ti X I » 5 36>Ss&> 4 ¥>JK 0 - » 4 



(6) 

9 

1 8tt. «i^7«W#a 1 7K«fcg. £ 
4gaff«#Eff 3ft-tt,>&l,> £¥«l,fci«-£, tais^ 

H2gaff^<:S$ft-53il2fsa7 Yvx*m 
1 «fi!7 FVXfcltii, H 3 fflim«IBtt#aK «k 
0E1tSnfc»3ffllflWIR:)ltl£flW ^nfc^iSK, nr 

4gaff#£ orsBttb-aKrr s. 

[0 0 3 1 ] H2©fPj(cJ:0, ^Sl7FU^?r!ia7 
F U x L- T 5 s - * iitrfESStf 1/ 

[0 0 3 2] |g3©#£BJlti, HI J/dii2©^(Ci> 

C 0 0 3 3 3 SS3O^Ce:J:?). 77r>*EEPRO 
M. fcJctX. RAM^ff*. 7-£©R&fcBU 
CX. »#ji&©g^©IH£jlS3ft£l&g7 FU*£7 
79'yaEEPROMrt©M7 FU-Xie^jgrf -Sfcit) 
OfIr-'/;l'S:77-r> i EEPROM 1 fcitf, R 20 
AMK^U LX Eft L. 77'r>aEEP ROMfcEft 
3 ftfc^&r- 7;i/ ©7- ^(ca-3'^rR AMK^f 

- 7";»&*3S-r s^fEttEitaateSgi-r s c t wx 
[0034] mAommt. &t<dztv ^tisc 

iMiO. 7-£<h, i!3tt7 t -*£ettTStt«© 
Jfif ©Ha7 FWiftiTFWi fcfcttStf W 3ga 

[0 0 3 5 ] (a) 7-££ffit©||S7 YVZifim? . 30 
«Sfc»*&tm©K#*£t* ft »5S*Stf * 7 » 7" 
i . ( b ) 7 7 7'(ciiW»§t e>tifcH 

S7 Y\sZ.Kttfc?2>Wm.7 F UX^lEti^OCfB'ltS 
ftfcgafiHEiCj; D BtfSU 23»* 1 fl7 F UZifiTf: 

fSgJIff fgfcEftf §m 1 gSfffg £ . ttflWarfc 

i. (c) mm^mftz&mrfr-cteimmzms^m 
miis^u : m4 ! smmmmw:tmmtbxm»t^ 40 

if««WR#x 7 v y t . ( d ) *&fflflH«R&:* f - ? 

7-{cfc^r^f sftfeig 1 ft 1 «s 

7FlxX£3!2 WI7 Fb*fc:H*#*. ff«ffi«K» 

i-^if# 3 ftfcm 3 mmm^mm zmmmm-? s 

313 gaff #8Ktf * 7 7 7'£ . ( e ) *AIfff?gStf#X 
7 7 7KtJUrli§h/ci2 gaff fg{C#Sti-S.H2 

mmtmmxT- ? y^^xwM^nrcmAmmmm.^ 50 
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SttT SfBttfcEtt T 4 flffflttBSStt* 7 7 :/„ 
[0 0 3 6 ]f5©PIB, 3<=>fc, «T©^f -;7^ 

iisct ?r#ffiti t m>m 4 fa«g©^»^ftiaits 

[0037] ( f ) m 3 gffiff$gEtt*7 5 
IBtt 3 ft fcfg 3 gaff fg&C fcffS-fW h ft fcfjl 4 gatffg 

^fBft-rsMJiK. ft 4gatf $gKtf^i8te<fc o lams 
ft*^*m4^attffi!0s^itsftri^^s*> : & 5 MWf-r 

^iiifTW^f 7 7 - £, ( g ) «23E7"Wif^f > 9 
T'Kfcl^f 4 gaff $B#feft 3 ftr l>& l> iflBf L 

iatt^Kiati3fti»»igaffisi^2 i gsff 

fgifcS-5UT, m2ga'ff#g(C^SftSH2%a7 F 

w x an 1 fta7 f u * ks» * a , jh 3 mttsi 

^Jtfc J: 0 Eft 3 ftfcff 3 gatffgfc*ffi;tfw 6 ft?cM 
ttfc . » 4 mfMR i 0 -CI Bit bXi^M.'t *>%4 gaff 

[0 0 3 8 ] m4fcJ:CXH5©^^67j!i ; &^*ll 

imv&mvmfr ^citcjro. * 1 6 s 3 ©^?s 

tc«s^i«ttEWIl«*JBW'*c:i!6s-c**. eft 
cci*), mi^6m3©^Bjin^i©^*^-r5. 

[0 0 3 9 ] H6©^BJtt, &T©Xf-7 7'm5C 
iMiL, 9 s -* ^r-*%IBtttl>M«© 
ff§r©f^a7 F iftffi7 F 1 4Jsfl6#W sga 

mm-?z> yu i?7j±zmmLtcmmmm&x&2>» 

[0 0 4 0 ] (a) r-4??rffig©iia7 F IxX^f 

i. (b) SS?S#^7-7 7"Kfc^TSW-f=tW6ftfci& 
S7 F U * EEf -5%a7 F U ^ ^Eff^-gKEtS 3 

-riffaf»a%iEttf sjuiffsnMii. &m?fyxte 
^mm<om2^im.7 Fu^^gaTsgafffg^Ettr 

b , ( c ) Ett?S* l 3 ga 

tf*g*J «£ O'H 4 gaff EST 4 «* i U TffiST S 
ffltWI^ 77 7'i, ( d ) #jAMff ^BXff^ f 7 

^K*j^raissftfc» i gatwgfc^sft^H 1 na 

7 F U*£3l2ftS7 KU^«cgt#^.> ff^I«ff 
^f-7 ^(Cfc^-CSXf#3ftfc»4gatffg ; &EtITS^ 

* 3 gaftfgiatt* f'j7i, ( e ) WLmmm* 
7-7 ytcfe^r^f 3ftfcm2gatf«K^*ft5m2 

«SS7FU^*miftS7KU^Kat§jt. Cft^if 
WBSMimz 7 7 fee ^ r BC» 3 ft^c» 4 gatf$R£ 
EflW S««KEtt-r 5H4gS1ffSEtt^r 7 ^. 
[0 04 1 ] »7©^«, g^fc, J^T©^77^ 
« A * C i i T 5 IB«©7F»^ttEtt« 



[0 042] ( f > 313 ^Wmmmz?- y 7"«tfcl>r 

iait s ft ftm 3 ^stifgtcftifrw 6 ftftig 4 saft$g 
£i strr s suite , si 4 tat» ibi att^stc «t <o mm £ 
fts^augsft&asfieg;* nru s^^^flWff 

7 - k feias4 tsftis^f 2 tf. § ft r t, 5 & ^ i mm b ft 

W^lSiTFVXeiSfl IS3<lll1f?6fBtl. 10 
J: »j Bit ;* ftfc*3 ^f#«tc^tf W fcftfcfc 

*sc m4^mmm.tbxm~bxmmt6mA^mm 
mm*?-??; 

[0 0 4 3 ] £6fcJ;C^7©#iSHJJttJ:ft«\ £ft6© 
7n ^5 A 41E^ 0 fctiWgiBfit&tttc «fc 9 . £ ft £ v 7 

F <7 *7i£ B a D £ Lr^»^ttie'Elggi!4iLLr^gK 
IE* bfc 0 JRjfcLft 9 -T-5 £ ttfi-Ct & <fc 5 * 
ft. *^HJ©tt$glBli^f*fcieii$ftft7-n ?7AS^ 

ffli^ttieiscsgfigff-rft , m i #> 6m 3 ©issiKffi 

S^SfSttfEtfSg, fciO'. »4*fc»»5©|6BJ§K: 20 
«S^SKttSSttSgB©IWai*S*^S3Hr*. £ft6© 

[0044] 

t&„ *§Ufi»isi«. *^o®s^©ft«>©fe© 

r$>9, *»BJ©JfiB*SllS1"Sfe© , T«&l». Lft3W 
-?r. ^il^T&ftii. #gil££ft££!^&fe©tcg 
^l/ft*H^4Sfflf .SC i*reiS6T* 9 . £ft*E>© 

& *#PJf©ilB&c# g ft £ . 
[0 04 5 ] $ft, §feS7 FW^^ST FU*«. 1 30 
(5 1 2^4 F) . •fe^^y;i/-7* (m&(D-Zi> 

A-f h) . l 7a* >7 (&$r©^-i?) ffii©r 

H1I7 F WX©^{4tfta7 F !✓*©#{£ -?r 
t,>r£J;K £ft6©*teJ$£&##&ip§©ffiH(c$$ft 

[ 0 0 4 6 ] H 3 ». ttWKtoi^fflmSMEm 

(jt*vx- f) ©a*«!tci»riE*^-r^n v zffimm 

XfoZ. ^*'J*-F1 0 ltt, ^^-7^1 0 40 
2. CPU 103, 77?J/ a EEPROM 10 
4, RAM - 10 5*18*.. Cft?»tt^X 1 0 
r^Sftr(,»5„ 

[0 047] ^>»-7i-X10 2ttii;^Fn>f a 
- £ £ r- £ <om t ji**J J: t>*St& ffl b ©S* 

dft£©gjfctc*ff Sj&Sg*** F3>fi 

£-7*-x l o 2 ^7>urmiH*«^f zzt&mm 
Xfo%. $ft, ^ty*- F 1 0 1 ifiATAJj- ft* 
3*§£{C«, O*-7i-X10 2B, PC#-F 50 
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(PCMC I A) M«fcL-ft*3oftff^fcJ;i>'«jai-r 
■5. 

[0 0 4 8] ^t'J*-F10 1 

^Sit§ft, maso^^ps^sftsi, cpu 10 

3B757i/iEEPR0M 1 0 4 KIEts2ftft|g2 
7 F U^&r- -/Mm-i^X , H 1 T F b^^ftr 
-^^flL, RAM 1 0 5f*3K£©f|17 FU* 

[0 0 4 9] Sft. *7Fn>ea-^£OWf-^ 
©•^jA^^^ffiL/CMa^ffcti-Sii^iC, RAM 
1 0 5 WTilStl^ f -^^ a' 7 7 >; y^l 

r. r-i?fe*©igii{t?rill>ci^rt-S. 

[0050] £ ft. CPU 10 3«. 7-5-^aEE 
PROM 1 0 4©^-^tCSII^K*#iASftST— 
#©-M-S?, ft£*.«"5 2 F©-M-^£RA 
Ml 0 5F*JKfEJSLrfrP>. CMii»t77'r>a 
EEPROM 1 0 4©@fa©^-^K$tiitf„ C© 
gltc. CPU 1 0 3*lWf5 DMA (Direct Memory 
Access ; ilgM * V 7 * -fe * ) $s^g ( 0 ) tc 
<t^T;U 1 0 Q^LfcmWif-^m^%mt^ 

[0 0 5 1] fjrfc, -r-*^©^' ?7 7 y 
tiRAU^m^FSMbX^X 1 0 6&dgHbr, 
7 FW^Sf- 7;l/*IB«1-§RAM 1 0 5 iBS 

[0 0 5 2 ] 777-> 3 EEPROM 10 4©^- 
J/tt; iiLt*7; Fn>t^-^^st-^ftf : -* 
SEtTi'S-yi, H2 7 F U 7';V*IB^ 

[0053]$ ft, CPU 10 3tt, 7'n^ARO 
M (laSvtfT) COynWAROMKi* 

y *- F^war^^n^^A^is^^ft, mmv&A 

$ftfci#(CCPU 1 0 3 f£7'n AR OMKfB^ 

Sftft7"n ^a^d- f Lr. ztiizmi* c©y •=& y 
FfM8P7'n^7A£Siffbil&tf5. 7'n^ARO 
M*EE PROMifftS, FMEflff ?ftft^-=e 'j *- 
F$IJSP7'C3 i/v A*ffftKfBlt S-ttS £ £ -3 T, 

ft^y-t y »- FMfflT'a AtcMifTS £ £*5-ct 

■Be 

[0054] S ft, CPU 1 0 3B, uy^*^. + 
tv^a, y-=ey%£'©RAM (H^iff) ^figBCCfil 
-BfS < JiS:lEtgMii£br^ffi-rS££^r*S 0 £ 
ft 6 ©fBftMWt#T£R<&tti U ^^ii^f^SA^ 

i o 6 fc^Si&Bas&t^fcsb, s^tcsa&s&a^* 

[005 5] CCt, 77r>aEEPROM 104 
isiO'RAM 10 5B, IITFUX^t-t*;^ 

ft 6 ©f — 7;KC «t »j «i § ft 5 iftcf- * %KftT 
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[0 0 5 6] ^$-7^-^ 1 0 2tt, 

1 2 tixmrntz. 

[0 05 7] CPU 10 3(i, 77r>aEEPRO 
M 1 0 4fectD i: RAM 1 0 5 i*iir, Spirit 

3, mmmmm^m 4, $3£siimr 
1 7 . ^4gsttf6fim^i§ 1 8 i onatw 

s. 

i o o 5 8 ] H4t;t, ^sjfc^s^w^ttiBti^a 
U * # - F ) ©ustj&^oa&ar Fu^i«rF io 

[0 0 5 9] RAM 10 5H, SirFWfgf- 
^4 0 1^iaSU 7775/aEEPROM 104 

«, m 1 7 f ux^jf- ■yw&mmmms&m 2 

7 F UT^&r-TOM 0 2Zim.?Z>„ 
[0 0 6 0] 7 F ux^r- tOI/£ 

2SPt(C^-WC^|,/c^ I&37 FUX4 0 3£C©Jg 
Pt£IUCit ir&fc^ 2ffl©t*7 h-?iJ&c#W& 0 c© 

-So 20 
[ 0 0 6 1 ] m 1 7 F WXSS?--7'>4 0 1 £1B?(J 
x ) ©tTMT R A M 1 0 5 iClBtt L/ct§£\ 
fc'7 hj'l i «, l^x*«STt5t'j Y&ffi&gV 

[0 0 6 2] I27FW^f-7'JW 0 2©^fti? 
*i£IB?'J (gH^y) (0iSt7 7-r>aEEPROM 
1 0 4KEttLfcJ*£. K> », SiRfty^ 

yr&WJ-iBJ&fcftU, 8127 FU^SEglf— ^;U4 30 
0 2O*il?hB, 77?->aEEPROM 104© 
l^-^KA£*£;*iCgS-f Stij&ir^S. 

t3^-i7©A*2«, 77'^aEEPROMCH 

[0 0 6 3 ] 05(3:, fa^- ^©^Tfc^f 

fI's-y5 0 1B77?i' a EEPROM 1 
0 4© 1^-5^3* 6 & 9, g3R»y©IE?!l5 0 2£iB 
Iff*. E7>J©&gJR5 0 IXFOf-dtZSt!. 40 

[0 0 6 4] • HS7 FU-X4 0 3 fc*te-f5*S7 F 

^404 imitzymr f u-*£«5 o 4 • mmr 
fu^4 o Aifit^cm^Th^^m^nw^-^ 

o sees*, 'gsi^-ys o i «, -e©^a 
-<-y*j < ffa-r5a&ffl7 f 4 o 3 ©_hft©fii i £ig 

«-T5SE##^5 0 6 ?rWrS 0 C©gS#-^I« 
5 0 6«, jLggP(CSlW*Ci*srt4. ±&© 50 
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Hi £ rga#-#j £cf^ 0 
[0065] $ ^k, ta^-^5 o i ^•©'ga^ 

- y tc^tfit 5 «3"< - y © S S#^£f BttT -5 #fj£# 
#««5 0 7**rf3. 

[0 0 6 6 ] frfc, H7 F UX 4 0 4©#&«, fjiB 
©319, ^VF, 7'o,i;, StT'nv^i' 

[ 0 0 6 7 ] fclT. H6 Zm.LX&mT F 4 0 3 
£%S7 F 4 0 4 2>7 F 

7n-? L t-t't?*4. &fc, HS7 Fu*4 0 3«, 
^>*-7x-;*10 2 #S#*j&&g3jt$>SI#tH im$t 
&C £ & 5 M-C^iS b fc & ©f * Si|£#S0 1 , c n 

tens 

[0 0 6 8] ST, CPU 1 0 3(i, 8ftS7FU^4 
0 3©±{4©t*7 F?U©ffi i £BXf#T£ (^7-7 7'S 6 
01). 

[0 0 6 9 ] &(C. CPU 103iS,RAM 105 

fcfaliSftfcfi 1 7 F u^^Sir- toi/4 o i ©igyij© 

i%^<DWm:W§?Z, (Xf'j7S 6 0 2) . Cti 

fi. I27Fu^7-7';ho2. ?Kt>%. mm 

U^a©mfe«, ±ia©J:^fc^-^ ^-y, /n, 

^5 0 1 ©«7 FUXMW5 0 4(ClSlt$n-5tlffl7 
FbX©#{i£M^oT^r^j;^ 0 

coo7 o] cpu i o 3u, mmr fpx 

4 0 3©Tft©t?7 FM©ffij *BC»1-S (Xf 7 7*S 
6 0 3). 

[0 0 7 1 ] if L-T, CPU 103W, WfLfceffi 

5 o i ©ie?ij© j mgcommzmnt 5 < xf 7 

7'S 6 0 6 ) „ 

[0072] CUT. CPU 1 0 3tt, W&btcm 

mommr vvxmms 0 4*6, n«4»i7F 

U^©ffiife»SC£35ST* (Xf77"S8 0 7) , « 

[0 07 3] tl7 FUX4JII Ltf-?W»itt 
y * V frhW&t tBTS^-K 7 F U ^»^(C <fc 9 

f#/ct®r Fu^Kiegsnyt/w f, 

7"n-;J, ^7*a7^^£-KfB1S^*lfcT r -* 

[0074] ffismmmo)-- -ot u-rate. its7 f 

U X 7 5 7 ^ a E E P R O M © - ^ £ IH D If X T 
^5if^*$>5o C©iS^-(S, |^S7 FUX£C*l£ 

riftS7FUXJ £T5 0 c© ruaxFu^j (c 
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ux£i 7ny ^9©^-ygrcfMgt,/d©£©:£ 
-^Kfsssnsie^j©#s^©^:ts (bf^f-is:) * 

^w^tt^vfc^iAtyt^^MaK^r, a 10 

n-^t- FT**. 

[0076] CPU 1 0 3tt, If$Ofc7FU 

p©ie^j©k#a©s^p [k]i, -e©^*p[kj©w 

!7FU«p[k].addri, *r-£*Mi$P 
[k].s t a t £<Dm%m% Uf^'STO 1 ) „ 
[0 07 7] &{C, CPU 103B, p[k],sta 
t©«3&s r^sjj -CjbZ&GirtiWm-rz Uf77' 20 
S7 02) . 

[0 07 8] r&fflpjj r&3i§£ Uf-^S 7 0 
2; Yes), p [k] . s t a t ©#£ rffifljcfj j t,c± 
m&LX. p[k].addr©ItS5h4Sl7FV 
XKf-^tt*ji» Ur7 7'S7 0 3) , «M£ 
CCT. ii#K«777i' 3 .EEPR0M 

©±#tatg^ffl^sci*s-et-s 0 ±«#i£«I]i$cM 

[0 07 9 ] ^fc, Zf-yfSl 0 3KfeUr. 30 

mi-c, p[kj. s t atot% rffifflt^j tbmom 

[0 08 0] -77, rftfflplj VtSH,>®& (Xf?7 - S 
7 0 2 ; N o ) , E5>JOt,>Th*>©S3R©^f— 
$©f*IB# r^ffi-BJj 5£&o'ri,>-5 i ta^-> ; q£ 1 V 

f*i*©^2r Fux^f— 5*;i-©tfJ36»e)Srr 

f7'S7 0 4) . £©gfltth#B©^3Pre£>&£T& 
i. q[h].s t a t©ffl!*J rffi^njj -cabij, q[h]. 40 
a d d r (Dm-C^hi,mmT F U^t*« Jy«rCC?8*£ 

ROM 104©^VK ^-y, ^ny*. Mfc7"n 
Cifcfr a. 

[oo8i] cct, ta^-yp^nitatt^ia 
1st s/T h <o . t a-t - i> q asm 2 t afif e 

[0082] 3 CPU 1 0 3tt. *7£flyB3ft 
rt,^t,^-5?%2^-y^m^f« »7"S70 
5) . ttHbit^ti^ti, £3W»»«*Ettf5BH 50 
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[0083] ^m^-i>m<r>mm*ffimmm*>mt 
±&<x ©u-rti*— o©73ioj^wf c £*sas= t, 

t,> 0 C©J:5fc?$i££SC£{C,£iD, flfa-^-yM© 
iiwat/Tus c i tfflJSK: WPf-f S 6 fab 5 . 

[0 0 8 4] fi^-yofcslKDW^l^i U 
■€■©7 F bXS^^JBKff/tAjr^a^-v^Kfi-r-Sit 

rfeoi fessicixff bfcj i ga^->=©tiaT f 
u^^enhts. -throws-*- y^fis-f set 

17F1/XB, 77^iEEPR0M 104ft©'J 

>i>m$,t<ciEW,2ft. mm®.Amc. ram io5tc 
id 1 tar- ^fcwarsfca&KflMiSfi**!. cn 

[008 51 -3VS-C, CPU 1 0 3 fl^-^s 
6) . 

[0086] ta^-y s om&ioo&mommfrh y 

- 1 #B©SSS s [u ]©$!*«:«, 
•u*k©±§£, s[u].addr ©fit LT p 
[u].addr s[u].stat ©fiiiUT p 
[u].s t a t 4. *ft**iiEflW-S. 
[00 8 7] -u=k©ig£\ s[u].addr ©fit 
£LT q[h].addr 4, s[u].stat ©# 

©g ei^n^ 5 0 6 tctt, ta^- y p © g e#^-4 
fant" 

[0 08 8] ea^-y s ©*fj£#-tM«5 0 7 (Ctt, 
[0 08 9] ^. Cn6©1ffgtt, 7-5 t>j E E P 
[0 09 0] 36iC, CPU 103B, q[h].ad 
7 0 7) . 

[0091] ^{c, cpu i o 3 ti, mm-^-'j t 

fc. «T©J; 5 &ti «t»#3itr (^f?7-S70 
8) . 

[0 0 9 2] ta^-y t ©1H^J©0 #l©gH*P, y 

- 1 #b©^* t [v 

■v*h<DM&, t[v].addr ©<Bi b~C q 
[v].addr 4, t[v].stat ©ffl^UT q 

[vi.stat 4, ^n^mait-r-So 

[0 0 9 3] • v = h ©*§£, t [v ] . a d d r ©ffl 
iLr p[k].addr 4, t[v].stat ©# 
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fBtrra. 

[0 0 9 4] Ji*J. Cft6©ff$6fe, 77r>aEEP 
ROM©ttWiCj;D, -&LT^W#K:»tjiSfa.5. 
[0 0 9 5 ] I18 4C. mm^-Pj) ,q ,s , t©«£ 

^T. fl^-i^s , t ©ifi5>J«:«. fi^-yp,5© 
IB?iJ©"5%, f£B-f£gS?P [k]id [h]££&Lrt<k 

[0 0 9 6 ] tffi^-y s fCiBtt£nft*fl£#-^£Wa 10 
^-^t©gS#^£|^i;ffi(c?-£Ci:K:<fc»D. m3<g 

[0 0 9 7 ] gfc, fi'N-yp tf a^-y s , fa 
^-yq ita^-yt. ©-^tl^fta, I3IDSE#^- 

£jto 0 ctuc«to\ H3tafttt*> 5*1 tame 
[0 09 8 ] cnefcj;^, ts^-ys«ciBtt$nfc 

3fafifR*63t2ftati*£, fcaciffTtf*. C 20 

[0 09 9 ]!^, CPU 1 0 3 5J. RAM 10 
5 KfBtf 5 titcm 1 f af— 7';KDI2^J© i SgC^IR 

©ffi^fa^-yscftar fi^kmItU *>-Trf 
a^ - q ^#ff§ u r ^■fc%&i<DmM<Dmz <, Bm'<~i/ 

t©»ffiT FU-XKHfrtS (Xf-y7'S 7 0 9 ) „ 
[0 1 0 0 ] CCJ^C, !&3fatiH8«, r-r-^o 
#£&&£liJ&UfcC££7STfi*8j £LT*«U ft 
4fat##8«, rf-$©^iX*^7bfcCi?:m 
TfffgJ il/CtWBTS. 30 
[01011B8B, ^9l!(0^Ji«fflE1Maf 

y #- k ) of i7F u^softf— ■j'jmmmmoi^m 
a^^sn^o 

[0 1 0 2] *T> ^f*y*- FOCPU 10 3IJ, 
RAM 1 0 5{CEa3nfcSflTFU^Saftf— 7";l< 

©se?'J©#^5Pt©ffi£traT f £ ur * o 

&£*.«, -nctass-rs Uf^saoi) . 40 

&r - ^;l/©S^m*s«^^*S*^S^-c * s . 
[0 10 3]/XK, >ty*-FOCPU 10 3B, 
75r> 3 EEPR0M 1 0 4©ffS© U >££#fc 
IBtlSnrcSaT F U*©ffi£M&iMJ Uf"^S9 
0 2). C©fflfcJ:«9. 127 FVX^f-: ?';V£fB 

37 FU*£©&WS6fl£. C©7FU*©— 7j#>6 
flfcfr'V ga^-^5r*Sly-CU< Ci«C<fci3. gl7 
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[0 10 4] iS^-Sta^-yCT FU*£fc£ 

^f-;7'S9 0 l«Ci-5-Cf#6tlfc*±&«^lr 
Fl/^iCg^-r* (Xf7 7*S 9 0 3 ) „ C©it£, # 

(cMaf^fta^-y©^ fu*w, ii7Fi'^4 

ri";jO Ff £££«:,£ t)f#6ftS„ 

[0105] § 6tc, cpu i o 3 «, ^©ta^- 
y KB* s nriii 4 ft*© 5 *> , i a##fflu»cffifs s 

ftfcSa#-5t£f#£ (Xf^S904) „ 
[0 1 0 6 ] oi,vt\ CPU 10 3tt, g$17FUX 
lEJftf — 7*;l/©iE?iJ© 5 5, X f- ? 7" S 9 0 4 fff 7c 

raas-^-j #s©sig{cfBtt3nfcfii*is^ 

- 1 frS* 5 (^f^7'S90 5) „ 
[0107] - lViZtrtXDtfte (Xr57'S9 0 5 ; 

No), ^■© i ga^-> ; ^iBtiTS i tattfgtt*t,^ffl 

r&<3, ^T?K§r7cfcfa^-yfC<fc^Tf33ftTU 

sci(c*5„ *ct, ^KMar^t^a-^-ycT 

FV^f* yy> F t Ury^S 9 0 6 ), -€-©7 
FU^A5Wa^-y©igjffiT F U/iLTWS*?; 
KIBfL (*fy7"S9 0 7) , W$J&*§£ (Xf?^S 
9 0 7 ; Ye s) , ?7 r S9 0 4KJI4. W$TC& 
(^fy^S9 0 7 ;No)li, I17F^f 

[0 10 8]—*, -lT*5^Ufv7"S9 0 
5 ; Ye s) , StfI<-^#, -e©iB##£fa 
f •SffS-s-y©^. SSf©*>©r*SCi5c**„ 
-ece, fl7 FbX^x-7;KDiB?iJ©Xr 

g o 4-cmtc r@a#-sf j #g©^*tc t©ta^- 

y©W7 FI^fciEttEf S (^f^S9 08) „ 

[0109] § s«rtra^-y©#ice»jf«WK: 

fcfcOJtPSjki&SHa (7f-j7"S9 0 9 ) D 

[oiio] *fis#-^©fii3!)saa##ibr^i&4>© 

Uf-^S 9 0 9 ; No ) , dC^a^- 

co^a^-^w^a^fcD , xf-;7 - s906 km 

■So 

[0111] »|£*^Ofi*sSaS#iLTW3» 
(^f-;7'S9 0 9 ; Y e s ) , CCta^-i^ 
B, l!3^at#fg£i3libTi,>fcC£{t&.£ I , ^-©Jg 
^, RAM 1 0 50^1 TFU^^r-7*;L'©iH^J 

© rm#-^j #g©g}|©fa^f#* Uf?^s9i 

0 ) „ $ 64C, CtX^ta^-^CtiaT F i LT 

(7-r^7'S9 11). W^ir^l^ 

m& (xf^sg 1 1 ; No) , m4 i tatt$B/5siatt 

7'S9 1 2) , C©§g'*-y©#BI£i&b f P, Xr-; 

7*s9 0 6teR^ o &*s, #m^a©Pffl{c-3^rB^ 

[0112] {x? v y's 9 l 

1 ;Yes), 777^EEPROM 10 4*6, 
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NON-VOLATILE STORAGE, THE 512 bytes of data are handled together, writing and reading 

CONTROLLING METHOD, AND we performed in units of a sector containing 512 bytes. 

INFORMATION MEMORY MEDIUM Storage locations in actual hard disks are designated by a 

cylinder number, head number, sector number, etc., but in 

BACKGROUND OF THE INVENTION 5 order to standardize the processing of reading and writing, 

1. Field of the Invention * e stora g e areas of hard disks are virtually arranged in a 
tt. . . .. i . . i straight line and divided in sector units from the beginning, 
The present mvention relates to a nonvolatile storage , , „„„ „, . „ . T . , s^^s 

, . r , . , ... . , . 6 and they are numbered. These numbers mean logical 

device, a control method of the nonvolatile storage device, t.u ta jii ijj 

. ■ t- ,• j. ,. • .• , addresses. In the case of floppy disks, logical addresses can 

and an information recording medium m which the non- . A „(,„„ A • ,i„ „ „ „. 

.... , °, , , , , in be denned in the same way. 

volatile storage device is realized, and more particularly to lu . . , . , , , 

a nonvolatile storage device in which data can be written . l ° b ? s ' com P ulers ; ^dresses are used to access 

through the conversion of logical addresses to physical etC " "? xhtretoK ' w ^ n ^ » designating 

addresses and in which management information of the data me ' hod ° f stor A a S e locations* made available to memory 

can be recovered when data writing is interrupted, a control <?& s ™ h ™ ATA cards, SSFDC cards etc., it is useful m 

method for the nonvolatile storage device, and an informa- « £velopme_t of applications and data management, 

tion recording medium in which a program for controlling % m *"? m * m0ly ' ? a<101 * S ° 35 

the nonvolatile storage device is recorded. t0 be able t0 desi 8 nate stora § e locatlons ™« lo g lcal 

Further, the present invention relates to memory cards _ ' . , . , 

™,a. „„ at* /at a»„„i „_.\ _„ conn,- /"o i-j c-. . Further, also when memory cards are connected to the 

such as ATA (AT Attachment) cards, SSFDC (Solid State , , ,. .. . , ■ , , , 

„, t\- i /i j i- \ j . . . • . j . in above-mentioned digital cameras, logical addresses are used 

Floppy Disk Card Forum) cards, etc. in which data storage _u . ,. , , s , ,. ■ , ., 

, ;■ i , ., • u j j- f t° designate storage locations in order that the digital 

locations can be designated in the same way as in hard disks , 6 , . , , f 

, a , . , , , cameras request the memory cards to write and read data, 

and floppy disks, a control method for the memory cards, _, . . \. ., , 3 ., , , 

. . i _ .. ,. ,. ,. , ' That is, the digital cameras operate as the above-mentioned 

and an uiformation recordmg medium ui which a program cQm utfir & v 

for controlling the memory cards is recorded. . 

t-„ _ , - i 4 , , . , 25 Now, such memory cards are realized because of non- 
Further, the present invention relates to a nonvolatile , ... ' , . 3 _ , ..„.„ . . , 
storage device which is provided with a flash EEPROM volatne storage devices, flash EEPROMs in particular, con- 
(Fieclrically Erasable Programmable Read Only Memory) herein. The storage area of the flash EEPROMs is 
and a RAM (Random Access Memory), in which a transla- d ! Vlded mt ° 0ne 01 3 ? luia ^ f W°<=ks each block is 

tion table for translating logical addresses designated as dlVlded * 0ne , 01 a plurahty ° f pa f S ' ^ * 
. , . , , ., j . . . , . . ,5 .3D composed of a storage area m which the same capacity as a 

requested to read and write data into physical addresses in ... ... f ,. r T* j j °= a 

the flash EEPROM is divided and stored in the flash Umt m . T^"? . ^ g f ' 'J°l 

EEPROM and the RAM, and in which the translation table e ™jP"f- 51 ? ^tes, can be stored. Further, a type m wluch 

is prepared in the RAM based on the data of the translation Z addltl0nal r * d ™ dant m ? f ° r 6Xa T ' 'fT* f" f 

table stored in the flash EEPROM, a control method for the l 6 byt< ?' 18 added , 0D ^ 15 als0 ™ d : ^ 

, , j • t .■ j- 35 former has a capacity of 512 bytes in one page and the latter 

nonvolatile storage device, and an information recording , ^ . 1 . v ° ° . 

. c „. , .., has a capacity of 528 bytes m one page, but it is common to 

medium in which a program for controlling the nonvolatile ^,i,.;,i,.L. f ,iw t j . ■ j- j 

storage device is recorded both that same 512 ^ of data ' 15 a umt ln readm S and 

_ ° ... . . „ , , . writing by host computers, can be stored. 

2. Description of the Related Art r et . f . „ , rm . m , 

« , 4 _ A . _____ , Locations of the storage areas in flash EEPROMs can be 

Memory cards such as ATA cards, SSFDC cards, etc., as 4Q ^ x idMd by °t esi ^ , cM mmbel> Wock 

nonvolatile storage devices, are becoming w,de spread as numbel in tfae chi aad 6 numb 6 er m J block . ^ the 

external storage devices of computers, and standardization sl areas in ^ flasfa EEPROMs are virtually arranged 

of their specifications is in progress. h a straight ^ ^ each fa g iaU nu J m5ere | in 

In particular, memory cards accordmg to the PC (Personal units o£pages from ^ begilming . numbels are caUed 

Computer) card standard or the PCMCIA (Personal Com- 45 physical addresses. That is, the locations in the storage areas 

puter Memory Card International Association) standard in the flash EEPROMs can be designated by the physical 

operate as an external storage device when they are con- addresses 
nected to their host computers, and when the memory cards 

are disconnected from their host computers, they can be SUMMARY OF THE INVENTION 

moved and carried alone with the data stored therein. Even 50 Flash EEPROMs are read-only memories which can be 

if their host computers are powered on, hot connection and electrically erasable. That is, in principle, data can be written 

disconnection are possible. Because of such advantages, only once on electrically erased pages. Therefore, when it is 

memory cards such as ATA cards, etc. are widely used as a required to change data stored on a certain page, firstly the 

means to record photograph data taken by digital cameras, page is erased and then new data are required to be written, 

etc. and to transfer the data to their host computers. 55 Further, in flash EEPROMs, in order to decrease the number 

When memory cards such as ATA cards, SSFDC cards, of elements and perform high-speed processing, the above- 

etc. are requested to write and read data by their host mentioned erasure is technically characterized in that it is 

computers to which the memory cards are connected, it is carried out in units of block. 

required to designate storage locations for the data. When Further, some flash EEPROMs have a function of over- 

the storage locations are designated, integers called logical so writing on their pages which already have data written 

addresses are used. Logical addresses are also used to thereon, on the redundant portions in particular. However, 

designate storage locations when writing to and reading regarding such an overwriting function, the number of times 

from hard disks and floppy disks are performed. Further, of overwriting is limited in most cases. Further, there are 

there are cases where the logical addresses are called logical also many flash EEPROMs which do not have the function 

block addresses. 65 of overwriting. 

For example, in accessing hard disks, as high-speed In such memory cards, by converting the logical 

processing is possible when a certain amount of data such as addresses designated by their host computers into physical 
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addresses, writing and reading from the pages located at the 
physical addresses are performed. However, because the 
writing is limited as described above, it is highly possible 
that the correspondence between the logical addresses and 
the physical addresses be frequently changed. 

Up to now, a method of storing management information 
for making logical addresses correspond to physical 
addresses also in flash EEPROMs has been known. Further, 
in order to speed up reading and writing, a method which is 
provided for RAMs besides flash EEPROMs, in which an 
address translation table_ for translating logical addresses 
into physical addresses is stored, and in which when the 
correspondence between the logical addresses and the physi- 
cal addresses is updated, the address translation table stored 
in the RAMs is also updated, has been proposed. 

In such memory cards, memory cards according to the PC 
card standard in particular, hoi unplugging is possible only 
when the writing process is not being performed, but there 
are cases where the memory cards are mistakenly pulled out 
by the user while the writing process is being performed. 20 
Further, when the memory cards are used as a storage device 
of digital cameras, etc., there are cases where power is 
turned off because of battery exhaustion during the writing 
process. In such cases, the demand for most appropriate 
adjustment of the management information for making 25 
logical addresses correspond to physical addresses and for 
the least amount of obstacles to the use of the memory cards 
is great. 

In order to solve the above problems, it is an object of the 
present invention to provide a nonvolatile storage device in 
which data can be written through translation of logical 
addresses into physical addresses, and in which, when the 
operation of the data writing is interrupted, the management 
information of the data can be recovered, a control method 
for the nonvolatile storage device, and an information 
recording medium in which a program for controlling the 
nonvolatile storage device is recorded. 

Further, it is an object of the present invention to provide 
memory cards such as ATA cards, SSFDC cards, etc. in 
which data storage locations can be designated in the same 
way as in hard disks and floppy disks, a control method for 
the memory cards, and an information recording medium in 
which a program for controlling the memory cards is 
recorded. 

Further, it is an object of the present invention to provide 
a nonvolatile storage device which is provided with a flash 
EEPROM and a RAM, in which a translation table for 
translating logical addresses designated as requested to read 
and write data into physical addresses in the flash EEPROM 
is divided and stored in the flash EEPROM and the RAM, 
and in which the translation table is prepared in the RAM 
based on the translation table stored in the flash EEPROM, 
a control method for the nonvolatile storage device, and an 
information recording medium in which a program for 
controlling the nonvolatile storage device is recorded. 

A first exemplary embodiment of this invention is a 
nonvolatile storage device, by including: 

(a) a first storage device for storing data and management 
information that makes a logical address correspond to 
a physical address of the location of an area storing the 
data; 

(b) a request receiving device for receiving a request for 
writing data at any location indicated by a logical 
address; 

(c) an information obtaining device for obtaining the 
physical address corresponding to a logical address 
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received by the request receiving device through the 
management information stored in the first storage 
device, and for obtaining first management information 
storing the management information to control the 
physical address when the location indicated by the first 
physical address is used and second management infor- 
mation storing the management information to control 
the second physical address of a location which is not 
yet used; 

(d) an area obtaining device for obtaining, from the first 
storage device, an area which is not yet used as an area 
to store third management information and fourth man- 
agement information; 

(e) a second storage device for replacing the first physical 
address contained in the first management information 
obtained by the information obtaining device with the 
second physical address, and for storing management 
information made to correspond to the area storing the 
fourth management information obtained by the area 
obtaining device in the area storing the third manage- 
ment information obtained by the area obtaining 
device; and 

(f) a third storage device for replacing the second physical 
address contained in the second management informa- 
tion obtained by the information obtaining device with 
the first physical address, and for storing the second 
physical address in the area storing the fourth manage- 
ment information obtained by the area obtaining 
device. 

Moreover, "used" indicates both cases, that is, the case 
where the area is presently in use and the case where the area 
was used in the past and only obsolete data are stored therein 
at present, and accordingly, the area means "erasable" in 
flash EEPROMs. Hereinafter, the same applies. 

FIG. 1 is a block diagram showing the outline of the first 
exemplary embodiment of this invention. In a nonvolatile 
storage device 10 according to the first exemplary embodi- 
ment of this invention: 
the first storage device 11 stores data and management ■ 
information that makes a logical address correspond to 
a physical address of the location of an area storing the 
data; 

the request receiving device 12 receives a request for 
writing data at any location indicated by a logical 
address; 

the information obtaining device — obtains the physical 
address corresponding to a logical address received by 
the request receiving device 12 through management 
information stored in the first storage device 11, and 
obtains first management information storing the man- 
agement information to control the physical address 
when the location indicated by the first physical address 
is used and second management information storing the 
management information to control the second_physical 
address of a location which is not yet used; 

the area obtaining device 14 obtains, from the first storage 
device 11, an area which is not yet used as an area to 
store third management information and fourth man- 
agement information; 

the second storage device 15 replaces the first physical 
address contained in the first management information 
obtained by the information obtaining device 13 with 
the second physical address, and stores management 
information made to correspond to the area storing the 
fourth management information obtained by the area 
obtaining device in the area storing the third manage- 
ment information obtained by the area obtaining device 
14; and 
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the third storage device 16 replaces the second physical 
address contained in the second management informa- 
tion obtained by the information obtaining device 13 
with the first physical address, and stores the second 
physical address in the area storing the fourth manage- 
ment information obtained by the area obtaining device 
14. 

According to the first exemplary embodiment of this 
invention, a nonvolatile storage device in which data can be 
written through the translation of logical addresses into 
physical addresses can be provided. 

Further, a memory card such as an ATA card, SSFDC 
card, etc. in which storage locations of data can be desig- 
nated in the same way as in hard disks and floppy disks can 
be provided. 

A second exemplary embodiment of this invention is the 
nonvolatile storage device of the first exemplary embodi- 
ment of this invention, further including: 

(g) a writing determining device for determining whether 
the fourth management information to be stored by the 
third storage device is stored in the area storing the 
fourth management information made to correspond to 
the third management information stored by the third 
management information storage means; and 

(h) information recovery device for replacing the second 
physical address contained in the second management 
information with the first physical address based on the 
first management information and the second manage- 
ment information to be stored in the first storage device 
when the writing determining device determined that 
no fourth management information is stored and for 
recovering the fourth management information by stor- 
ing the second physical address in the area made to 
correspond to the third management information stored 
by the second storage device. 

FIG. 2 shows a block diagram showing the outline of the 
second exemplary embodiment of this invention. Moreover, 
in FIG. 2, the elements having the same function as in FIG. 
1 are given the same reference numerals. 
In the second exemplary embodiment of this invention: 
the writing determining device 17 determines whether the 
fourth management information to be stored by the 
third storage device is stored in the area storing the 
fourth management information made to correspond to 
the third management information stored by the second 
storage device 15; and 
the information recovery device 18 replaces the second 
physical address contained in the second management 
information with the first physical address based on the 
first management information and the second manage- 
ment information to be stored in the first storage device 
11 when the writing determining device 17 determined 
that no fourth management information is stored and 
recovers the fourth management information by storing 
the second physical address in the area made to corre- 
spond to the third management information stored by 
the second storage device. 
According to the second invention, a nonvolatile storage 
device can be provided in which, when the operation of 
writing data through the translation of logical addresses into 
physical addresses is interrupted, the management informa- 
tion of the data can be recovered. 

A third exemplary embodiment of this invention is the 
nonvolatile storage device of the first exemplary embodi- 
ment of this invention or second exempleary embodiment of 
this invention, wherein the first storage device consist device 
comprises a nonvolatile storage device or a combination of 
the nonvolatile storage device and a volatile storage device. 
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According to the third exemplary embodiment of this 
invention, a nonvolatile storage device which is provided 
with a flash EEPROM and a RAM can be provided, in which 
a translation table for translating logical addresses to be 
designated as requested to read and write data into physical 
address in the flash EEPROM is divided and stored in the 
flash EEPROM and the RAM, and in which the translation 
table is prepared in the RAM based on the translation table 
stored in the flash EEPROM. 

A fourth exemplary embodiment of this invention is a 
control method for a nonvolatile storage device provided 
with a storage device storing data and management infor- 
mation to make a logical address correspond to a physical 
address of the location of an area storing the data, the control 
method being including: 

(a) a request receiving step for receiving a request for 
writing data at any location shown by a logical address; 

(b) a before-writing information obtaining step for obtain- 
ing a physical address corresponding to the logical 
address received in the request receiving step through 
management information stored in the storage device 
and for obtaining first management information storing 
the management information to control the physical 
address when the location shown by the first physical 
address is used and second management information 
storing the management information to control a sec- 
ond physical address of a location which is not yet 
used; 

(c) a new-area obtaining step for obtaining, from the 
storage device, an area which is not yet used as an area 
to store third management information and fourth man- 
agement information; 

(d) a third management information storage step for 
replacing the first physical address contained in the first 
management information obtained in the before- 
writing information obtaining step with the second 
physical address and for storing management informa- 
tion made to correspond to the area storing the fourth 
management information obtained in the new-area 
obtaining step in the area storing the third management 
information obtained in the new area obtaining step; 
and 

(e) a fourth management information storage step for 
replacing the second physical address contained in the 
second management information obtained by the 
before-writing information obtaining step with the first 
physical address and for storing the second physical 
address in the area storing the fourth management 
information obtained in the new-area obtaining step. 

A fifth exemplary embodiment of this invention is a 
control method for the nonvolatile storage device as dis- 
cussed a bove, further including: 

(f) a writing determining step for determining whether the 
fourth management information to be stored in the 
fourth management information storage step is stored 
in the area to store the fourth management information 
made to correspond to the third management informa- 
tion stored in the third management information storage 
step; and 

(g) a fourth management information recovery step for 
replacing the second physical address contained in the 
second management information with the first physical 
address based on the first management information and 
the second management information stored in the stor- 
age device when the writing determining step deter- 
mined that no fourth management information is 
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stored, and for recovering the fourth management address based on the first management information and 

information by storing the first physical address in the the second management information stored in the stor- 

area made to correspond to the third management age device when the writing determining step deter- 

information stored in the third management informa- mines that no fourth management information is stored 

tion storage step. 5 and for recovering the fourth management information 

By executing a method according to the fourth and fifth by storing the first physical address in the area made to 

exemplary embodiment of this invention on a nonvolatile correspond to the third management information stored 

storage device, a nonvolatile storage device according to the in the third management information storage step, 

first through third exemplary embodiment of this invention According to the sixth and seventh exemplary embodi- 

can be provided. By this, the same effect as in the first in ment of this invention, by using an information recording 

through third exemplary embodiment of this invention is medium recording these programs, these programs become 

produced. products to be easily distributed and sold separately from the 

A sixth exemplary embodiment of this invention is an nonvolatile storage devices. Further, when the programs 

information recording medium in which is recorded a pro- recorded in an information recording medium of the present 

gram for controlling a nonvolatile storage device provided 15 invention are executed on nonvolatile storage devices, a 

with a storage device storing data and management infor- nonvolatile storage device according to the first through 

mation to make a logical address correspond to a physical third exemplary embodiment of this invention, and a control 

address of the location of an area storing the data, the method of a nonvolatile storage device according to the 

program including: fourth or fifth examplary embodiment of this invention can 

(a) a request receiving step for receiving a request for 20 be fulfilled, and the same result as in these exemplary 
writing data at any location shown by a logical address; embodiments can be obtained. 

(b) a before-writing information obtaining step for obtain- BRIEF DESCRIPTION OF THE DRAWINGS 
ing a physical address corresponding to the logical _ 

address received in said request receiving step through FIG - 1 ^ a block diagram showing the outline of a 

the management information stored in the storage 25 nonvolatile storage device of a first exemplary embodiment 

device and for obtaining first management information °* ^ mvent i° n - 

storing management information to control the physical FIG- 2 is a block diagram showing the outline of a 

address when the location shown by the first physical nonvolatile storage device of a second exemplary embodi- 

address is used and second management information ment of this invention. 

storing management information to control the second 30 FIG. 3 is a block diagram showing the basic construction 

physical address of a location which is not yet used; of a nonvolatile storage device (memory card) of the present 

(c) a new-area obtaining step for obtaining, from the invention. 

storage device, an area which is not yet used as an area FIG. 4 is an illustration showing the storage configuration 

to store third management information and fourth man- of management information of a nonvolatile storage device 

agement information; 35 (memory card) of the present invention. 

(d) a third management information storage step for FIG. 5 is an illustration showing the configuration of a 
replacing the first physical address contained in the first management page of a nonvolatile storage device (memory 
management information obtained in the before- card) of the present invention. 

writing information obtaining step with the second 4Q FIG. 6 is a flowchart showing a procedure of address 

physical address, and for storing management informa- translation processing of a nonvolatile storage device 

tion made to correspond to the area storing the fourth (memory card) of the present invention 

management information obtained in the new-area FIG. 7 is a flowchart showing a procedure of writing 

obtaining step in the area storing the third management processillg of a nonvolatile storage device (memory card) of 

information obtained in the new area obtammg step; 45 the presen , 

. . . . FIG. 8 is an illustration showing the configuration of a 

(e) a fourth management information storage step for management page t0 be processed by writing processing of 
replacing the second physical address contained m the a nonvolatile st device (m card) of lhe m 
second management information obtained in the invention 

before-writing information obtaining step with the first 50 piG. 9 is a flowchart showing a procedure of preparation 

physical address, and for storing the first physical processmgofafirstaddresstrai f s i a L table of a nonvolatile 

address in the area storing the fourth management . a ■ r j\ * .l. 

■ e ,. , , . j . . u. • • storage device (memory card) of the present invention, 

information obtained in the new-area obtaining step. „° ,„.„,,. , 

A seventh exemplary embodiment of this invention is an nG - 10 * a fiowcha ? s *° wm & of preparation 

uiformation recording medium recording a program for 55 Proce^mg of a second address translation table of a non^ 

controlling the nonvolatile storage device as discussed volatile storage device (memory card) of the present mven- 

above, the program further including: tloa * 

(f) a writing determining step for determining whether the DETAILED DESCRIPTION OF PREFERRED 
fourth management information to be stored in the EMBODIMENTS 

fourth management information storage step is stored 60 Hereinafter, an embodiment of the present invention is 

in the area storing the fourth management uiformation described. Moreover, the present embodiment is to describe 

made to correspond to the third management informa- the present invention and is not intended to limit the scope 

tion stored in the third management information storage of the present invention. Therefore, it is possible for one 

step, and skilled in the art to adopt embodiments where each of the 

(g) a fourth management information recovery step for 65 elements can be replaced with an equivalent one, and these 
replacing the second physical address contained in the embodiments are included in the scope of the present 
second management information with the fust physical invention. 
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Further, it is possible for logical addresses and physical 
addresses to be managed in units of any data size such as one 
sector (512 bytes), a sector group (a plurality of sectors), one 
page (512 bytes, or 528 bytes including a redundant 
portion), one block (a plurality of pages), etc., and the 
logical address unit and the physical address unit may be 
different from each other. These embodiments are also 
contained in the scope of the present invention. 

FIG. 3 is a block diagram showing the basic construction 
of a nonvolatile storage device (memory card) according to 
the present invention. A memory card 101 is provided with 
an interface 102, a CPU 103, a flash EEPROM 104, and a 
RAM 105, and these are connected through a bus 106. 

The interface 102 receives requests for writing and read- 
ing data sent by a host computer, and sends the response to 
these requests to the host computer. Further, it is possible to 
supply power from the host computer through the interface 
102. Further, when the memory card 101 is composed of an 
ATA card, the interface 102 has the construction and shape 
according to the PC card (PCMCIA) standard. 

When the memory card 101 is connected to the host 
computer and the power supply starts, the CPU 103 prepares 
a first address translation table based on a second address 
translation table stored in the flash EEPROM 104, and the 
first address translation tabic is stored in the RAM 105. 

Further, when the processing of writing and reading data 
is performed between the memory card 101 and the host 
computer, the data transfer can be sped up by buffering data 
being transferred using the RAM. 

Further, after the CPU 103 has made an image of data to 
be practically written on each page of the flash EEPROM, 
for example, an image of 528 bytes inside the RAM 105, the 
CPU 103 writes this together on a desired page in the flash 
EEPROM 104. At this time, high-speed data transfer can be 
realized by a DMA (Direct Memory Access) transfer device 
(not illustrated) contained in the CPU 103 through the bus 
106. 

Moreover, by separately preparing a RAM to be used for 
buffering for data transfer and by connecting the RAM to the 
bus 106, the RAM can be made to be a different chip from 
the RAM 105 storing the first address translation table. 

Each page in the flash EEPROM 104 can be classified as 
a page mainly storing data written by the host computer, or 
as a page storing the second address translation table. 

Further, the CPU 103 is provided with a program ROM 
(not illustrated). In this program ROM, a program for 
controlling the memory card is recorded, and when the 
power is turned on, the CPU 103 is loaded with the program 
recorded in the program ROM, and after the loading, the 
CPU 103 continues to execute the memory card control 
program. When the program ROM is replaced with an 
EEPROM, by storing another memory card control program 
which is separately distributed, updating of the new program 
k possible. 

Further, the CPU 103 provided with a RAM such as a 
register, cache, memory, etc. inside can be used as a tem- 
porary storage area. Because the reading and writing in the 
storage area does not require the use of the bus 106, 
higher-speed processing can be performed. 

Here, the flash EEPROM 104 and the RAM 105, which 
store the first address translation table and the second 
address translation table and which also store data in the area 
controlled by both the table, function as a first storage device 
11. 

The interface 102 functions as a request receiving device 
12. 
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The CPU 103 working together with the flash EEPROM 
104 and the RAM 105 functions as an information obtaining 
device 13, an-area obtaining device 14, third management 
information storage device 15, third storage device 16, a 
writing determining device 17, and an information recovery 
device 18. 

FIG. 4 shows the construction of a table storing the 
correspondence between logical addresses and physical 
addresses of an embodiment of a nonvolatile storage device 
(memory card) according to the present invention. 

The RAM 105 stores a first address translation table 401 
and the flash EEPROM 104 stores a second address trans- 
lation table 402 to which each item in the first address 
translation table makes reference. 

In the present embodiment, as the address translation 
table is divided into two stages, the logical address 403 is 
divided into the same number as the number of stages, that 
is, it is divided into two bit strings. The two bit strings are 
designated, for example, as i and j from the higher order to 
lower order. 

When the first address translation table 401 is stored in the 
form of an array (number of elements is x) in the RAM 105, 
the bit string i requires a number of bits which can express 
the number of elements x. 
That is, 

where the base of the logarithm is two. 

When each entry of the second address translation table 
402 is stored in the form of an array (number of elements is 
y) in the flash EEPROM 104, the bit string j requires a 
number of bits which can express the number of elements y. 
That is, 

jfelog y. 

Each entry of the second address translation table 402 can 
be set for a size which fits into one page of the flash 
EEPROM 104. Moreover, although this one page is called a 
"management page" for convenience, the size of the man- 
agement page is not limited to one page of the flash 
EEPROM, and may be a plurality of bytes, a plurality of 
pages, a block, or a plurality of blocks. 

FIG. 5 is an illustration showing the management page. 
The management page 501 is composed of one page of the 
flash EEPROM 104, and stores an array 502 having y 
number of elements. Each element 503 of the array contains 
the following data: 
a physical address area 504 storing physical addresses 404 

corresponding to logical addresses 403; and 
a status area 505 storing flags indicating "in use" where 
effective data have been written at the physical address 
404 and arc stored, "erasable" where old data have been 
written but the data are obsolete, or "usable" where the 
area has been erased. 
Besides these, the management page 501 includes a 
self-number area 506 storing the higher-order value i of the 
logical addresses 403 controlled by the management page. 
Moreover, the higher-order value i is called "self-number". 

Further, the management page 501 includes a correspond- 
ing number area 507 storing the self -number of a manage- 
ment page corresponding to the management page 501. 

Moreover, a byte, page, block, a plurality of blocks, etc. 
can be considered as a unit for physical addresses 404 as 
described earlier, and the advantages of the present inven- 
tion can be obtained by using any of them. 
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Hereinafter, with reference to FIG. 6, the processing of 
address translation for translating logical addresses 403 into 
physical addresses 404 is described. FIG. 7 shows a flow- 
chart concerning the procedure of the address translation 
processing. Moreover, the logical addresses 403 are mostly 5 
what are received by the interface 102 together with requests 
for writing and for reading, but these are not limited thereto. 

First, the CPU 103 obtains the higher-order value i of the 
bit string of the logical address 403 (step S601). 

Next, the CPU 103 obtains the i-th element in the array of 10 
the first address translation table 401 stored in the RAM 105 
(step S602). This device the second address translation table 
402, that is, a physical address a of a management page p. 
Moreover, even if the unit of the physical address a is any 
of a byte, page, block, and a plurality of blocks, the is 
advantages of the present invention can be obtained. Further, 
the unit of the physical address a may be different from the 
unit of the physical address stored in the physical address 
area 504 of the management page 501. 

Further, the CPU 103 obtains the lower-order value j of bit 20 
string of the logical address 403 (step S603). 

Then the CPU 103 obtains the j-th element in the array of 
the obtained management page 501 (step S606). 

In this way, the CPU 103 can obtain the resultant value of 
a physical address from the physical address area 504 of the 25 
obtained element (step S607), and the present processing is 
finished. Moreover, by looking at the status area 505 of the 
obtained element, it becomes clear whether the data stored 
at the appropriate physical address is effective or not. 

When data are read out from a nonvolatile memory by 30 
designating a logical address, the data stored in a byte, 
byte-string, page, block, a plurality of blocks, etc. disposed 
at the physical address obtained by address translation 
processing may be read out. 

As one of suitable embodiments, there are cases where 35 
logical addresses having the same size as the page of the 
flash EEPROM are given. Then, a value obtained by divid- 
ing the logical address by the number of pages per block 
defines a new "logical address". When the above address 
translation processing is carried out on the "logical address", 40 
the "physical address" to be obtained is in units of block. 
Further, a desired location (in units of pages) is defined as a 
page which is the "remainder obtained when the logical 
address is divided by the number of pages per block"-th page 
out of pages constituting the blocks shown by the obtained 45 
"physical address". According to this method, the size 
(number of bits) of each element of the array stored in the 
management page can be reduced. 

In the following, the writing processing where data are 
written in a nonvolatile memory by designating logical 50 
addresses is described with reference to FIG. 7. FIG. 7 
shows a flowchart of the writing processing. 

First, the CPU 103, by the above-mentioned address 
translation processing, obtains a management page p con- 
trolling the area storing data corresponding to logical 55 
addresses, the k-th element p[k] in the array of the manage- 
ment page p, and the values of the physical address area 
p[k].addr and the status area p[k].stat of the element p[k] 
(stepS701). 

Next, the CPU 103 determines whether the value of 60 
p[k].stat is "usable" or not (step S702). 

When the value is "usable" (step S702; Yes), the value of 
p[k].stat is overwritten with "in use", data is written at the 
physical address shown by the value of p[k].addr (step 
S703), and the present processing is finished. Here, the 65 
function of overwriting of the flash EEPROM can be uti- 
lized. Although there are many cases where the number of 
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times for overwriting is limited, because in the present 
method overwriting is performed only once at most, no 
problems are caused. 

Moreover, in step S703, if the value of p[k].stat is made 
"in use" and the other copied information is written using 
one page obtained which is not used yet, the same function 
can be performed without utilizing the function of overwrit- 
ing. 

On the other hand, when the value is not "usable" (step 
S702; No), a ny second address tran slation table is searched 
for a management pageq where the informational the status 
area" of any element of the array is "usable" (step S704). 
When this element is considered to be the h-thje]emcnt, the 
value of q[h].stat is "usable", and the physical address 
shown by the value of q[b].addr makes reference to a byte, 
page, block, a plurality of pages, etc. of the flash EEPROM 
where writing is not performed after the data have been 
erased. 

Here, the management page p is the management page 
where the first management information is stored, and the 
management page q is the management page where the 
second management information is stored. 

Further, the CPU 103 obtains two pages which are not 
used yet (step S705). These are used as a management page 
s storing third management information and a management 
page t storing fourth management information. 

When a new-area for management pages is obtained, it is 
desirable to obtain physical addresses in one direction from 
high-order to low-order or from low-order to high-order. 
Under such a configuration, lack of an area for management 
pages easily become clear. Moreover, when the area is 
lacking, garbage collection is carried out. For example, 
blocks where the status is "used" are erased and manage- 
ment pages are rearranged. In this way, an area for required 
new management paged is obtained. 

When an area for management pages is made a fixed area, 
and when new management pages are obtained from the end 
of their addresses in order, if the physical address of the 
management page "obtained latest" is made available, all the 
management pages can be referred to. The physical address 
of the management page "obtained latest" is stored in the 
link area inside the flash EEPROM 104 and is used to 
prepare a first management table in the RAM 105 when the 
power is turned on. This is described later. 

Next, the CPU 103 writes the following information in the 
management page s (step S706). 

In the area ranging from the 0th element to the (y-l)th 
element s[u], when u*k, p[u].addr is stored as the value of 
s[u].addr and p[u].stat is stored as the value of s[u].stat. 

When u=k, q[h].addr is stored as the value of s[u].addr 
and "in use" is stored as the value of s[u].stat. 

In the self -number area 506 in the management page s, the 
self-number of the management page s is stored. 

In the corresponding number area 507 in the management 
page s, the self-number of the management page q is stored. 

Moreover, the information of these is inseparably written 
together because of the characteristics of the flash 
EEPROM. 

Further, the CPU writes data in the area shown by the 
physical address of q[h].addr (step S707). 

Next, the CPU 103 writes the following information in the 
management page t (step S708). 

In the area ranging from the 0th element to the (y-l)th 
element t[v] in the array of the management page t, when 
v*h, q[v].addr is stored as the value of t[v].addr and q[v].stat 
is stored as the value of t[v].stat. 

When v=h, p[k].addr is stored as the value of t[v].addr and 
"used" is stored as the value of t[v].stat. 
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In the self -number area 506 of the management page t, the 
self-number of the management page q is stored. 

Moreover, the information of these is also inseparably 
written together because of the characteristics of the flash 
EEPROM. 5 

In FIG. 8, the outline of the management pages p,q,s, and 
t is shown. In the array of the management pages s and t, the 
values which are obtained when the elements p[k] and q[h] 
are exchanged in the array of the management pages p and 
q are stored. 

In such a way that the corresponding number stored in the 
management page s is made to have the same value as the 
self-number of the management page t, the third manage- 
ment information and the fourth management information 
are made to correspond to each other. 

Further, the combination of the management page p and 15 
management page s have the same self-number and the 
combination of the management page q and management 
page t have the same self-number. Because of this, the first 
management information can be obtained from the third 
management information, and the second management 20 
information from the fourth management information. 

According to these, the corresponding number stored in 
the management page s device the self-number of the 
management page t, and accordingly the second manage- 
ment information can be obtained from the third manage- 25 
ment information. By utilizing these characteristics, the 
recovery processing to be described later is carried out. 

Lastly, the CPU 103 updates the value of the i-th element 
in the array of the first management table to the physical 
address of the management page s, and updates the value of 30 
elements in the array which are required to make reference 
to the management page q to the physical address of the 
management page t (step S709). 

In this way, the third management information functions 
as "information showing the start of data writing", and the 35 
fourth management information functions as "information 
showing the finish of data writing". 

FIG. 9 is a flowchart showing the procedure of prepara- 
tion of a first address translation table of a nonvolatile 
storage device (memory card) of the present invention. At 40 
the time when the power is turned on and a reset signal is 
sent from the host computer, the preparation of the first 
address translation table starts. 

First, the CPU 103 of the memory card sets the value of 
each element in the array of the first address translation table 45 
to a value not existing as a physical address, for example, -1 
(step S901). By looking at whether the value is -1 or not, it 
can be determined whether the corresponding element of the 
first address translation table is prepared or not. 

Next, the CPU 103 of the memory card reads the value of 50 
a physical address stored in a fixed link area of the flash 
EEPROM 104 (step S902). From this value, the lowest- 
order physical address and the highest-order physical 
address of the management page storing a second address 
translation table can be obtained. By searching the manage- 55 
ment page from one of the addresses to the other, a first 
address translation table can be prepared. 

Next, the address of the management page to be searched 
is set to be, for example, the highest-order physical address 
obtained in step S901 (step S903). In this case, the address 60 
of the management page to be processed next is obtained by 
decrementing the physical address. 

Further, the CPU 103 obtains the self-number stored in the 
self-number area from the information stored in the man- 
agement page (step S904). 65 

Next, the CPU 103 searches for the value stored in the 
"self-number"-th element obtained by step S904 from the 
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array of the first address translation table and determines 
whether the value is -1 or not (step S905). 

When the value is not -1 (step S905; No), the manage- 
ment information stored in the management page is 
obsolete, and this device that the control is maintained by a 
new management page. Then, the address of the manage- 
ment page to be processed next is decremented (step S906) 
to determine whether the address as a physical address of the 
management page is effective or not, and when the address 
is effective (step S907; Yes) the procedure returns to step 
S904. When the address is not effective (step S907; No), the 
preparation of the first address translation table is finished. 

On the other hand, when the value is -1 (step S905; Yes), 
this device that the management page is the latest of the 
management pages controlling the self-numbers. Then, in 
the "self-number"-th element obtained in step S904, of the 
array of the first address translation table, the physical 
address of the management page is stored (step S908). 

Further, the corresponding number stored in the corre- 
sponding number area of the appropriate management page 
is searched for to determine whether the value as the 
self-number is effective or not (step S909). 

When the value of the corresponding number is not 
effective as a self-number (step S909; No), this device that 
the management page stores the fourth management infor- 
mation. Then, the processing of this management page is 
finished to return to step S906. 

On the other hand, when the value of the corresponding 
number is effective as a self-number (step S909; Yes), this 
device that this management page stores the third manage- 
ment information. In that case, the value of the "correspond- 
ing number" -th element in the array of the first address 
translation table of the RAM 105 is obtained (step S910). 
Further, it is checked whether the value as a physical address 
of the management page is effective or not (step S911). 
When the value is not effective (step S911; No), because this 
device that the fourth management information is not stored, 
recovery processing is performed (step S912) and the pro- 
cessing of the management page is finished to return to step 
S906. Moreover, the detail of the recovery processing is 
described later. 

On the other hand, if the value is effective (step S911; 
Yes), the management information of the physical address is 
obtained from the flash EEPROM 104. This corresponds to 
the fourth management information. Further, from the self- 
number of each of the third management information and the 
fourth management information, the first management infor- 
mation and the second management information stored in 
the flash EEPROM 104 arc obtained (step S913). 

Further, these four pieces of management information are 
compared to check whether the fourth management infor- 
mation is effective or not (step S914). 

As described earlier, when it is effective: 

most of the first management information and the third 
management information are common; 

most of the second management information and the 
fourth management information are common; and 

in the above two combinations, the information portions 
which are not common have a relationship in which the 
values are exchanged between them. 

The situation is as shown in FIG. 8. 

When the fourth management information is effective 
(step S914; Yes), the procedure returns to step S906. 

When the fourth management information is not effective 
(step S914; No), recovery processing is performed (step 
S912) and the procedure returns to step S906. The recovery 
processing is described below. 
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FIG. 10 is a flowchart showing the procedure of recovery 
processing of a second address translation table of a non- 
volatile storage device of the present invention. 

First, the CPU 103 compiles the fourth management 
information in the RAM 105 based on the first through third 5 
management information (step S1001). As shown in FIG. 8, 
from the first through third management information, the 
fourth management information can be compiled. 

Next, a new management page is obtained (step S1002), 
and the fourth management information is stored on the page i o 
(step S1003). 

Further, the physical addresses of the page are stored as an 
clement in the array of the corresponding RAM 105 (step 
S1004), and the present processing is finished. 

Moreover, in the above embodiments, the determination 15 
of whether recovery processing is started or not is made 
when the latest page of each "self-number" is obtained, but 
the following embodiment can be adopted. 

That is, a plurality of blocks, all of which are linked and 
used for management, are searched for only the latest page 20 
having the physical address value stored in the link area, and 
only this page is used for determination. The reason why 
such an embodiment can be realized is that even if an 
interruption, such as switching off the power, occurs at any 
time, only the management page storing the latest second 25 
address translation table at that time is influenced by the 
interruption. 

Therefore, in the embodiment, at the start of the prepa- 
ration processing of the first address translation table which 
is performed when the memory card is actuated, the deter- 30 
mination and recovery are performed only once. 

ADVANTAGES 

Firstly, a nonvolatile storage device in which data can be 35 
written through the translation of logical addresses into 
physical addresses can be provided, and a control method 
thereof can be provided. 

Further, a memory card such as an ATA card, SSFDC, etc. 4Q 
in which data storage locations can be designated in the 

same way as in hard disks and floppy disks can be provided, 
and a control method thereof can be provided. 

Secondly, a nonvolatile storage device can be provided in 
which, when the operation of writing data through the 45 
translation of logical addresses into physical addresses is 
interrupted, the management information of the data can be 
recovered, and a control method thereof can be provided. 

Thirdly, a nonvolatile storage device which is provided 
with a flash EEPROM and a RAM can be provided, in which 
a translation table for translating logical addresses required 
to read and write data into physical addresses in the flash 
EEPROM is divided and stored in the flash EEPROM and 
the RAM, and in which, based on the translation table stored js 
in the flash EEPROM, the translation table is prepared in the 
RAM, and a control method thereof can be provided. 

Fourthly, by using an information recording medium 
recording the program realizing the control, the medium is 
made to be easily distributed and sold separately from the 60 
nonvolatile storage device. When the program recorded in 
an information recording medium of the present invention is 
executed on nonvolatile storage devices, a nonvolatile stor- 
age device according to the above inventions and a control 
method of the nonvolatile storage device according to the 65 
above invention can be fulfilled, and in the same way the 
above result can be obtained. 



What is claimed is: 

1. A nonvolatile storage device, comprising: 

(a) a first storage device that stores data and management 
information for making a logical address correspond to 
a physical address of a location of an area storing the 
data; 

(b) a request receiving device that receives a request for 
writing data at a location indicated by a logical address; 

(c) an information obtaining device that obtains a physical 
address corresponding to the logical address received 
by said request receiving device through the manage- 
ment information stored in said first storage device and 
that obtains first management information storing man- 
agement information to control the physical address 
when the location indicated by a first physical address 
is used and second management information storing the 
management information to control a second physical 
address of a location which is not yet used; 

(d) an area obtaining device that obtains, from said first 
storage device, an area which is not yet used as an area 
to store third management information and fourth man- 
agement information; 

(e) a second storage device that replaces the first physical 
address contained in the first management information 
obtained by said information obtaining device with the 
second physical address and that stores management 
information made to correspond to the area storing the 
fourth management information obtained by said area 
obtaining device in the area storing the third manage- 
ment information obtained by said area obtaining 
device; and 

(f) a third information storage device that replaces the 
second physical address contained in the second man- 
agement information obtained by said information 
obtaining device with the first physical address and that 
stores the second physical address in the area storing 
the fourth management information obtained by said 
area obtaining device. 

2. The nonvolatile storage device as claimed in claim 1, 
further comprising: 

(g) a writing determining device that determines whether 
the fourth management information to be stored by said 
third storage device is stored in the area storing the 
fourth management information made to correspond to 
the third management information stored by said sec- 
ond storage device; and 

(h) an information recovery device that replaces the 
second physical address contained in the second man- 
agement information with the first physical address 
based on the first management information and the 
second management information to be stored in said 
first storage device when said writing determining 
device determines that no fourth management informa- 
tion is stored and that recovers the fourth management 
information by storing the second physical address in 
the area made to correspond to the third management 
information stored by said second storage device. 

3. The nonvolatile storage device as claimed in claim 1, 
said first storage device comprising a nonvolatile storage 
device or a combination of the nonvolatile storage device 
and a volatile storage device. 

4. A control method of a nonvolatile storage device 
provided with a storage device storing data and management 
information to make a logical address correspond to a 
physical address of a location of an area storing the data, said 
control method comprising: 
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(a) a request receiving step for receiving a request for 
writing data at a location shown by a logical address; 

(b) a before-writing information obtaining step for 
obtaining, a physical address corresponding ■ to the 
logical address received in said request receiving step 
through the management information stored in said 
storage device and for obtaining first management 
information storing management information to control 
the physical address when the location shown by a first 
physical address is used and second management infor- 
mation storing the management information to control 
a second physical address of a location which is not yet 
used; 

(c) a new-area obtaining step for obtaining, from said 
storage device, an area which is not yet used as an area 
to store third management information and fourth man- 
agement information; 

(d) a third management information storage step for 
replacing the first physical address contained in the first 
management information obtained in said before- 
writing information obtaining step with the second 
physical address and for storing management informa- 
tion made to correspond to the area storing the fourth 
management information obtained in said new-area 
obtaining step in the area storing the third management 
information obtained in said new-area obtaining step; 
and 

(e) a fourth management information storage step for 
replacing the second physical address contained in the 
second management information obtained by said 
before-writing information obtaining step with the first 
physical address and for storing the second physical 
address in the area storing the fourth management 
information obtained in said new-area obtaining step. 

5. The control method of a nonvolatile storage device as 
claimed in claim 4, further comprising: 

(f) a writing determining step for determining whether the 
fourth management information to be stored in said 
fourth management information storage step is stored 
in the area to store the fourth management information 
made to correspond to the third management informa- 
tion stored in said third management information stor- 
age step; and 

(g) a fourth management information recovery step for 
replacing the second physical address contained in the 
second management information with the first physical 
address based on the first management information and 
the second management information stored in said 
storage device when said writing determining step 
determines that no fourth management information is 
stored and for recovering the fourth management infor- 
mation by storing the first physical address in the area 
made to correspond to the third management informa- 
tion stored in said third management information stor- 
age step. 

6. An information recording medium in which is recorded 
a program for controlling a nonvolatile storage device 
provided with a storage device storing data and management 
information to make a logical address correspond to a 
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physical address of a location of an area storing the data, the 
program comprising: 

(a) a request receiving step for receiving a request for 
writing data at a location shown by a logical address; 

(b) a before-writing information obtaining step for obtain- 
ing a physical address corresponding to the logical 
address received in said request receiving step through 
the management information stored in said storage 
device and for obtaining first management information 
storing management information to control the physical 
address when the location shown by a first physical 
address is used and second management information 
storing the management information to control a sec- 
ond physical address of a location which is not yet 
used; 

(c) a new-area obtaining step for obtaining, from said 
storage device, an area which is not yet used as an area 
to store third management information and fourth man- 
agement information; 

(d) a third management information storage step for 
replacing the first physical address contained in the first 
management information obtained in said before- 
writing information obtaining step with the second 
physical address and for storing management informa- 
tion made to correspond to the area storing the fourth 
management information obtained in said new-area 
obtaining step in the area storing the third management 
information obtained in said new-area obtaining step; 
and 

(e) a fourth management information storage step for 
replacing the second physical address contained in the 
second management information obtained in said 
before-writing information obtaining step with the first 
physical address and for storing the first physical 
address in the area storing the fourth management 
information obtained in said new-area obtaining step. 

7. The information recording medium recording a pro- 
gram controlling a nonvolatile storage device as claimed in 
claim 6, the program further comprising: 

(f) a writing determining step for determining whether the 
fourth management information to be stored in said 
fourth management information storage step is stored 
in the area storing the fourth management information 
made to correspond to the third management informa- 
tion stored in said third management information stor- 
age step, and 

(g) a fourth management information recovery step for 
replacing the second physical address contained in the 
second management information with the first physical 
address based on the first management information and 
the second management information stored in said 
storage device when said writing determining step 
determines that no fourth management information is 
stored and for recovering the fourth management infor- 
mation by storing the first physical address in the area 
made to correspond to the third management informa- 
tion stored in said third management information stor- 
age step. 



